Growth hormone-releasing hormone is produced by rat Leydig cell in culture and acts as a positive regulator of Leydig cell function.
Rat GH-releasing hormone (GHRH), mainly contained in hypothalamic neurons, has also been identified in several extraneural tissues, including the gastrointestinal tract, placenta, ovary, and testis. In the testis, GHRH mRNA is ontogenically regulated, and GHRH immunoreactivity can be observed in interstitial cells and tubules, suggesting an intratesticular role for the peptide. Leydig cells in culture are able to produce hypothalamic releasing hormones, i.e. CRH, which acts as an autocrine negative regulator of Leydig cell function. In this study we investigated whether GHRH is present in Leydig cells and evaluated the role of the peptide in Leydig cell function. Adult Leydig cells in culture produced considerable amounts of immunoreactive GHRH [23.9 +/- 2.1 (+/- SE) pg/10(6) cells.30 min], and the release of the peptide was acutely stimulated by hCG. HPLC analysis of GHRH in media from basal and hCG-treated cultures showed the presence of a single peak eluting at the same retention time as that of hypothalamic rat GHRH. Radioligand binding and activation studies revealed a common receptor for vasoactive intestinal peptide (VIP) and rat GHRH in Leydig cell membrane. Specific binding of [125I]VIP to Leydig cell membranes showed the presence of a single site, with high affinity and low binding capacity. The relative potencies of VIP-related peptides for inhibition of radioligand binding were: VIP > rat GHRH > secretin > human GHRH. In cultured Leydig cells, GHRH and VIP stimulated cAMP production, consistent with coupling of the receptor to the adenylate cyclase system. VIP displayed a lower ED50 than GHRH in stimulating cAMP production (P < 0.01), comparable with the higher binding potency of this peptide. No additive effects of VIP- and GHRH-stimulated cAMP generation were observed, suggesting that both peptides compete for the same receptor protein. GHRH and VIP had no effect on basal steroidogenesis, indicating a lack of tonic actions and compartmentalization of the peptides' effect. On the other hand, GHRH acted as a potentiator of the acute gonadotropin stimulation of testosterone production and cAMP generation. [125I]hCG binding to the Leydig cells in culture showed that GHRH was unable to affect the number or affinity of binding sites for hCG, indicating that the GHRH-sensitizing effect on LH action is beyond the level of gonadotropin binding and possibly is through the facilitation of LH receptor coupling functions.(ABSTRACT TRUNCATED AT 400 WORDS)